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Abstract 
 
Background: This study aims to identify the relationship between sanitation, hygiene, and stunting in children under 
two-years in Indonesia. Methods: This was a cross-sectional study that examined 9,688 children under the age of two. 
We obtained data from Indonesia’s Basic Health Research paper that was released in 2013 and applied multiple logistic 
regression analysis. The prevalence of stunting amongst children under two-years in 2013 was 33.3%. Results: Our 
analysis showed that stunting is closely related to low birth weight, age, gender, exclusive breastfeeding, socioeconomic 
status, garbage removal, and waste management. Appropriate sanitation and hygiene had a significant impact on stunting 
amongst children under two-years in Indonesia, with waste management and low birth weight being the most important 
indicators. Conclusions: Nutrition, socioeconomic status, and a healthy environment are key to ensure children under 
two-years meet the recommended growth standards.  
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Introduction 
 
Childhood stunting is one of the most significant im-
pediments to human development.1 Stunting is caused 
by inadequate nutritional intake over an extended period 
of time from conception until 24 months of age. This 
period from pregnancy to the child’s second birthday is 
known as ‘the 1000 day window of opportunity’.2 Stunting 
can lead to long term implications including diminished 
cognitive and physical development, lower test perfor-
mances, lower household expenditure per capita, an 
increased likelihood of living in poverty, an increased 
risk of obstructed labour and asphyxia when giving 
birth, and an increased risk of degenerative diseases 
such as obesity, diabetes mellitus, heart disease, stroke, 
hypertension, and cancer.1,3,4 
 
Globally the prevalence of stunting of children under 
the age of five is very high. In 2015 there were 159 
million stunted children under five. It is projected that in 
2025 there will be 127 million stunted children under 
the age of five.5 The 2013 Indonesian Basic Health 
Research reported that the prevalence of stunting was 
37.2%, a figure that had increased from 2010 (35.6%) 
and 2007 (36.8%). There were 14 provinces identified 
to have a high prevalence of stunting and a further 15 
provinces with a very high prevalence.6 
 
Whilst inadequate intake of nutrients is a large factor, 
stunting is also caused by poor hygiene and a lack of 
sanitation. Poor hygiene and a lack of sanitation can cause 
environmental enteropathy, which can increase the per-
meability of the small intestine to pathogens, and reduce 
the absorption of nutrients even without manifestations 
of diarrhoea.7 It is predicted that up to 50% of mal-
nutrition is related to repeated diarrhoea or intestinal 
infection due to a combination of water, sanitation, and 
hygiene.8,9 Research has shown that interventions that 
focus on changing sanitation and hygiene habits can 
reduce stunting. Studies have found that sanitation and 
hygiene interventions that reach 99% of the population 
can reduce diarrhoea symptoms by 30%, thus lowering 
the prevalence of stunting by 2-4%.10 
 
Sanitation and environmental hygiene in Indonesia is an 
area that requires urgent attention. The 2013 Indonesian 
Basic Health Research reported that only 59.8% of 
families had improved sanitation, 12.9 % of families did 
not have appropriate lavatories, and 66.8% of families 
did not have access to potable water.6 This study aims to 
identify the relationship between sanitation, hygiene, and 
stunting amongst children under two-years in Indonesia.  
 
Methods 
 
This research paper used a cross-sectional study design 
and we obtained secondary data from Indonesia’s Basic 
Health Research carried out in 2013. Our sample po-
pulation included families with children under the age 
of two from 33 provinces in Indonesia. Indonesia’s 
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Basic Health Research reported that there were 30,801 
children under the age of two in 2013, however only 
9,688 had complete data. Data used in this research was 
scrutinised by using a total sampling method and all 
respondents were required to have complete data. 
 
Stunting. Stunting is a chronic condition caused by under 
or malnutrition. The WHO’s Child Growth Standards 
states that if a child’s height for their age bracket is <-2 
standard deviations away from the median they fall 
within the stunted category. 
 
Sanitation. A water source is the main source for 
drinking water and this source is considered improved if 
it comes as prepackaged water, potable tap water, from 
reputable water supply companies and pumps, protected 
ground wells, protected springs, and water reservoirs. If 
a person’s main water source comes from tainted tap 
water, unprotected ground wells, unprotected springs, 
rivers, lakes, and irrigation systems then it is known as 
an unimproved water source. The appearance of water is 
generally a good indicator of its physical quality. If it is 
tasteless, foamless, colourless, odourless, and clear the 
water is usually safe for human consumption. The 
distance between a water source and a possible source 
of contamination is an important factor of water saftey. 
If the distance is more than 10 m from a potential source 
of contamination i.e. a septic tank, then it is considered 
far or safe, however if it is less than 10m it is near or 
unsafe. Toilet facilities include the location of the 
lavatory, the type of lavatory used, and the way human 
waste is disposed of. If a family has access to a toilet 
and they use latrines and septic tanks they are 
considered to have improved facilities, however if they 
have no access to toilet facilities or use shared lavatories 
they are unimproved facilties. Sewage management is 
an onsite building used to collect wastewater from 
showers, washing facilities, and kitchens etc.  Sewage 
management is considered good if there is a covered 
shelter in the yard, it is considered poor if the shelter is 
open or outside the yard, on the ground, or it is directed 
down the drain or river. Waste management is the way a 
household collects, stores, and disposes of garbage. If a 
household’s rubbish is collected, compostable, or buried 
in the ground it is acceptable, if the garbage is burnt, 
thrown into the river, or street then is it considered 
unacceptable. 
 
Hygiene. Appropriate hand washing with soap prior to 
eating and food preparation and after using the 
bathroom is integral to remove bacteria. If a family is 
using an open area such as a farm, ditch, garden, yard, 
or body of water as a toilet it is classified as open 
defecation. 
 
Children characteristics. Data including their age, 
gender, birth weight, age of initiation of breastfeeding, 
exclusive breastfeeding experience, and diarrhoea and 
upper respiratory tract infection (URTI) history was 
collected about each child. Their birth weight was 
obtained from official birth documents and information 
about the initiation of breastfeeding and exclusive breast-
feeding gathered through interviews with their Mothers. 
A doctor evaluated past experience of diarrhoea and 
URTI if they had experienced symptoms in the last month. 
 
Family characteristics. Family characteristics including 
the mother’s height, employment status, and education 
level were gathered, as well as the number of family 
members and their socioeconomic status. This study used 
categories from previous research papers that defined a 
mother with a height of less than 150cm as short.11 
 
Data analysis. Data used in this research was analysed 
using a statistic software, SPPS version 16.0. The data 
analysis was completed using a bivariate analysis and 
multiple logistic regressions.  
 
Results 
 
Results showed that 33.3% of Indonesian children aged 
under two-years suffered from some degree of stunting. 
9.7% of families studied used unimproved water sources, 
5.4% of families used poor quality water, 17.4% had 
their main water sources close to a potential source of 
contamination, and only 1.2% of families had their main 
water source far from a potential source of contamination. 
Additionally, 33.1% of families no septic tank or were 
using an unimproved one, 83.5% had poor sewage 
management, 66.6% had poor waste management, 32.1% 
used no soap to wash their hands, and 12.9% still practiced 
open defecation (Table 1). 
 
Based on the analysis of the characteristics of the 
children, we found that 57.8% of subjects under two-
years had some form of stunting, with 51.4% of those 
children being male. Furthermore, 6.4% of children had 
a low birth weight, 39.2% did not benefit from early 
initiation of breastfeeding, and 69.9% children did not 
experience exclusive breastfeeding. Alarmingly, 11% of 
children studied experienced diarrhoea and 26.3% 
experienced URTI’s in the last month. Upon further 
analysis of family characteristics it was found that 
30.9% of mothers were classified as short, 7.0% did not 
have a proper education, 35.8% were working mothers, 
and 5.5% of families had over 8 members.  
 
The bivariate analysis showed that there was a significant 
association between water source, toilet use, and sewage 
and waste management with childhood stunting. The 
odds ratio (OR) between stunting and improved water 
sources was 1.18 (95% CI, 1.02-1.36), and the OR 
between stunting and unimproved water sources was 
1.33 (95% CI, 1.22-1.45). Furthermore, the OR between 
stunting and poor sewage management was 1.15 (95% 
CI, 1.02-1.30), and between stunting and bad waste 
The Association Between Sanitation, Hygiene, and Stunting 
Makara J. Health Res.  August 2017 | Vol. 21 | No. 2  
37
Table 1. Univariate Analysis Result 
 
Variable Sum (n = 9688) 
Percentage 
(%) 
Nutritional Status 
Stunting  
Normal 
 
3229 
6459 
 
33.3 
66.7 
Water Source 
Unimproved 
Improved 
 
944 
8744 
 
9.7 
90.3 
Physical Quality of Water 
Bad 
Good 
 
9168 
520 
 
94.6 
5.4 
Distance to Source of 
Contamination  
Near 
Far 
 
 
1689 
7999 
 
 
17.4 
82.6 
Distance to Water Source 
Far 
Near 
 
112 
9576 
 
1.2 
98.8 
Toilet Facilities 
None/Unimproved 
Improved 
 
3209 
6479 
 
33.1 
66.9 
Sewage Management 
Bad 
Good 
 
8090 
1598 
 
83.5 
16.5 
Waste Management 
Bad 
Good 
 
6448 
3240 
 
66.6 
33.4 
Handwashing 
No 
Yes 
 
3110 
6578 
 
32.1 
67.9 
Open Defecation 
Yes 
No 
 
1248 
8440 
 
12.9 
87.1 
Age 
12–23 months 
6–11 months 
0–5 months 
 
5598 
2661 
1429 
 
57.8 
27.5 
14.8 
Gender 
Female 
Male 
 
4713 
4975 
 
48.6 
51.4 
Birth Weight 
Low birth weight 
Normal 
 
616 
9072 
 
6.4 
93.6 
Early Initiation of Breastfeeding 
No 
Yes 
 
3793 
5895 
 
39.2 
60.8 
Exclusive Breastfeeding  
No 
Yes 
 
6771 
2917 
 
69.9 
30.1 
Diarrhoea 
Yes 
No 
 
1068 
8620 
 
11.0 
89.0 
 
Variable Sum (n = 9688) 
Percentage 
(%) 
URTI  
Yes 
No 
 
2552 
7137 
 
26.3 
73.7 
Height of Mother 
Short 
Tall 
 
2997 
6691 
 
30.9 
69.1 
Mother’s Level of Education 
No school 
Primary school 
Junior high school 
Senior high school 
University 
 
679 
2147 
2184 
3343 
1335 
 
7.0 
22.2 
22.5 
34.5 
13.8 
Employment Status of Mother 
Employed 
Unemployed 
 
3464 
6224 
 
35.8 
64.2 
Socioeconomic Status 
Quintile 5 
Quintile 4 
Quintile 3 
Quintile 2 
Quintile 1 
 
2562 
2463 
1995 
1607 
1061 
 
24.6 
25.4 
20.6 
16.6 
11.0 
Number of Family Members 
>8 members 
5–7 members 
2–4 members 
 
535 
4530 
4623 
 
5.5 
46.8 
47.7 
 
management it was 1.33 (95% CI, 1.22-1.46). Additionally, 
there was a significant association between stunting and 
handwashing using soap with an odds ratio of 1.11 (95% 
CI, 1.01-1.21), and between stunting and open defecation, 
with an odds ratio 1.40 (95% CI, 1.23-1.57) (Table 2). 
 
Bivariate analysis showed that children who were more 
likely to suffer from stunting were those aged under 
two-years (OR 1.63, 95% CI, 1.44-1.86), male (OR 
1.18, 95% CI, 1.09-1.29), had a low birth weight (OR 
2.10, 95% CI, 1.71-2.38), were exclusively breastfed 
(OR 0.82, 95% CI, 0.75-090), had a mother of short 
stature (OR 1.44, 95% CI, 1.31-1.57), or a mother with 
a low level of education (OR 1.51, 95% CI, 1.24-1.83), 
and those whose family was in quintile 1 (OR 1.78, 95% 
CI, 1.53-2.06) (Table 2). 
 
Results from the multivariate analysis clearly identified 
that families who practiced poor waste management (i.e. 
burnt, disposed of in a ditch or the river) were at a 
higher risk of having a stunted child (OR 1.17, 95% CI, 
1.05-1.29), when compared with families who managed 
their waste well (i.e. removed by a cleaning service, 
composted or buried). Additionally, results show that 
there are many factors that affect childhood stunting 
such as age, gender, exclusive breastfeeding, birth 
weight, mother’s height, and socioeconomic status.  
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Table 2. Bivariate and Multivariate Analysis Results 
 
Variable Crude Odds Ratio 95% CI 
Adjusted Odds 
Ratio 95% CI 
Water Source 
Unimproved  
Improved 
 
1.18* 
1 
 
1.02 -1.35 
 
0.96 
1 
 
0.83-1.12 
1 
     
Physical Quality of Water 
Bad 
Good 
 
1.01 
1 
 
0.84-1.22 
 
1.16 
1 
 
0.96-1.41 
1 
     
Distance to Source of Contamination  
Near 
Far 
 
1.02 
1 
 
0.92-1.14 
 
0.97 
1 
 
0.87-1.08 
1 
     
Distance to Water Source 
Far 
Near 
 
1.11 
1 
 
0.75 -1.64 
 
1.00 
1 
 
0.67-1.49 
1 
     
Toilet Facilities 
None/Unimproved  
Improved 
 
1.33*  
1 
 
1.22 -1.45 
 
1.05 
1 
 
0.67-1.49 
1 
     
Sewage Management 
Bad 
Good 
 
1.15*  
1 
 
1.02-1.30 
 
1.01 
1 
 
0.92-1.19 
1 
     
Waste Management 
Bad 
Good 
 
1.34 * 
1 
 
1.22-1.46 
 
1.17* 
1 
 
1.05-1.29 
1 
     
Hand Washing 
No 
Yes 
 
1.11 * 
1 
 
1.01-1.21 
 
1.03 
1 
 
0.94-1.13 
1 
     
Open Defecation 
Yes 
No 
 
1.39*  
1 
 
1.23-1.57 
 
1.02 
1 
 
0.86-1.19 
1 
     
Age 
12-23 months 
6-11 months 
0-5 months 
 
1.63* 
1.06* 
1 
 
1.43-1.86 
0.92-1.22 
 
1.55* 
0.99 
1 
 
1.35-1.77 
0.86-1.16 
1 
     
Gender 
Male 
Female 
 
1.18* 
1 
 
1.09-1.29 
 
1.22* 
1 
 
1.12-1.33 
1 
     
Birth Weight 
Low birth weight 
Normal 
 
2.01*  
1 
 
1.71-2.38 
 
2.03* 
1 
 
1.72-2.41 
1 
     
Early Initiation of Breastfeeding 
No 
Yes 
 
0.99 
1 
 
0.90-1.07 
 
0.98 
1 
 
0.89-1.08 
1 
     
Exclusive Breastfeeding 
No 
Yes 
 
0.82* 
1 
 
0.75-0.90 
 
0.87* 
1 
 
0.79-0.96 
1 
     
Diarrhoea 
Yes 
No 
 
1.10 
1 
 
0.97-1.27 
 
1.02 
1 
 
0.89-1.17 
1 
URTI  
Yes 
No 
 
1.08 
1 
 
0.98-1.190 
 
1.03 
1 
 
0.93-1.14 
1 
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Table 2. Bivariate and Multivariate Analysis Results (continued) 
 
Variable Crude Odds Ratio 95% CI 
Adjusted Odds 
Ratio 95% CI 
     
Height of Mother 
Short 
Tall 
 
1.44*  
1 
 
1.31-1.57 
 
1.36* 
1 
 
1.24-1.49 
1 
     
Employment Status of Mother  
Employed 
Unemployed 
 
1.00 
1 
 
0.96-1.14 
 
1.09 
1 
 
0.99-1.19 
1 
     
Mother’s Level of Education 
No school 
Primary school 
Junior high school 
Senior high school 
University 
 
1.51* 
1.15* 
1.30* 
1.08 
1 
 
1.24-1.84 
1.27-1.70 
1.13-1.51 
0.94-1.24 
 
1.17 
1.19 
1.14 
1.03 
1 
 
0.95-1.45 
1.00-1.41 
0.96-1.34 
0.88-1.19 
1 
     
Socioeconomic Status 
Quintile 1 
Quintile 2 
Quintile 3 
Quintile 4 
Quintile 5 
 
1.78* 
1.50* 
1.28* 
1.19* 
1 
 
1.53-2.06 
1.31-1.71 
1.13-1.14 
1.05-1.34 
 
1.37* 
1.22* 
1.12 
1.12 
1 
 
1.09-1.71 
1.03-1.45 
0.96-1.34 
0.88-1.19 
1 
     
Number of Family Members 
> 8 members 
5–7 members 
2–4 members 
 
1.096 
1.086 
1 
 
0.91-1.32 
0.99-1.19 
 
 
1.06 
1.08 
1 
 
0.87-1.28 
0.98-1.18 
1 
*p < 0.05 p-values 
 
 
Children under two-years had a higher risk of stunting 
(OR 1.55, 95% CI, 1.35-1.77) when compared with 
children aged under five months and males were more 
likely to be affected by stunting (OR 1.22, 95% CI, 
1.72-2.41). Children under two-years who had a low 
birth weight were more prone to stunting with an OR of 
2.03 (95% CI, 1.72-2.41). The OR of mother’s of short 
stature with stunted children was 1.36 (95% CI, 1.24-
1.49), and 1.37 (95% CI, 1.09-1.71) for families in 
quintile 1 for socioeconomic status. Interestingly, results 
found that children who were not exclusively breastfeed 
were less likely to suffer from stunting (adjusted OR 
0.87, 95% CI, 0.79-0.96). 
 
Discussion 
 
Results from this study found that the prevalence of 
stunting in the sample population was 33.3%. This result 
is consistent with data from The Indonesian Basic Health 
Research Report in 2013 that found the prevalence was 
32.9%, however other research conducted in three other 
provinces of Indonesia place the figure at 28.4%.6,12 
 
After adjusting for variables, we found that sanitation, 
waste management, and hygiene had a direct relation with 
stunting prevalence. Families with poor waste management 
were 1.17 times more likely to have children who suffer 
from stunting (95% CI, 1.05-1.29) when compared with 
families who practiced safe waste management. These 
findings are consistent with research carried out in 
Brazil that found that children who had little access to 
waste collection services in their villages had a higher 
stunting prevalence. The Brazilian study found that 
children with limited access to waste collection were 
2.55 times more likely to suffer from stunting and 2.74 
times more likely to be underweight when compared 
with children with good access to waste collection 
services.13 Poor waste management can increase bacteria 
and vermin levels which can lead to environmental 
enteropathy. Other sanitation and hygiene factors such 
as water source, water quality, distance of water potential 
contamination, distance to water source, toilet use, sewage 
management, handwashing with soap, and open defecation 
were not categorised as factors that trigger stunting, a 
result that is different to previous research.14-18 
 
Several recent studies of stunting in Indonesia did not 
include sanitation and hygiene variables however Torlesse 
et al. did analyse these variable to identify possible 
effects on stunting in children in Sikka, Jayawijaya, and 
Klaten.19,20 Their results showed that handwashing with 
soap and water source had no relation to stunting in 
children under two-years, however they did find an 
interaction between water management and toilet use. 
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Additionally, families who consumed unboiled water 
were 3 times more likely to have stunted children than 
families who used unimproved lavatories.12 
 
Interestingly, results from another research project found 
that children who had easy access to potable water and 
proper waste management were 1 cm taller than children 
without access.21 Further research in Ethiopia showed 
that respondents who consumed water from an unimproved 
source were 3.82 times more likely to suffer from stunting.14 
Similar research in Vietnam also showed that use of an 
unimproved lavatory resulted in children 3.7 cm shorter 
than children with improved lavatories.22 Literature also 
shows that repeated faecal cross-contamination causes 
environmental entheropathy, that can increase the 
premeabilty of the small intestine towards pathogens, 
and decrease nutritional absorption which can lead to 
malnutrition and stunting even without diarrhoea.7,17 
 
Personal hygiene has also been cited as a factor in 
childhood stunting, with one study finding that mothers 
who did not wash their hands before eating were 1.18 
times more likely to have underweight children (95% 
CI, 1.05-1.32) and also 1.18 times more likely to have 
stunted children (95 CI, 1.04-1.34).18 Moreover, improper 
defecating practices in India have also been noted as a 
triggering factor of childhood stunting even with variables 
such as a higher socioeconomic status.17 
 
This research paper found a connection with age, gender, 
birth weight, exclusive breastfeeding, mother’s height, 
and socioeconomic status to childhood stunting. These 
were similar results to other studies that found stunting 
prevalence increased along with the child’s age, was 
more likely to affect males, and research in Brazil found a 
correlation between low birth weight and stunting.13,15,17 
This study found that there was an inverted relationship 
between exclusive breastfeeding and stunting. This may 
have occured because of the quality and quantity of 
breastfeeding. Mothers who suffer from undernutrition 
have lower fat stores, which can affect her abilty to 
breastfeed, they also have a lower volume of breast milk 
and her protein and energy levels will be significantly 
lower than mothers with proper nutrition.23 As such the 
nutritional status of lactating mothers has a critical role 
toward exclusive breastfeeding success.  
 
Result from this analysis also showed that there was a 
relationship between the mother’s height and potential 
stunting of her offspring. A study in India reported 
similar results with mothers who were under 150 cm tall 
were 2.22 times more likely to have stunted children.24 
Additionally, this study found that there was a significant 
relationship between socioeconomic status and childhood 
stunting. Other research carried out in Indonesia also 
found a link between lower socioeconomic status and 
increased stunting in children.12,20 
 
There were some limitations of this study as there were 
certain factors that could not be quantified. Firstly, the 
cross-sectional study design could not explain the causal 
effect between stunting and other variables. Secondly, 
because of limited data from the 2013 Indonesian Basic 
Health Research only some variables could be elaborated 
on, such as the absence of complimentary foods given to 
exclusively breastfed children which influenced their 
nutrition status.3 There was also missing or incomplete 
data in the 2013 Indonesian Basic Health Research. 
Thirdly, water quality was not tested thoroughly in a 
laboratory but rather by sight and smell. Finally, reporting 
of early initiation of breastfeeding and exclusive 
breastfeeding may also be viewed as a biased variable 
due to the respondent’s ability to recall the data properly. 
Despite these limitations, this study was able to show a 
relationship between multiple factors and child stunting 
including nutrition, socioeconomic status, education level, 
waste management, sanitation, and hygiene. However, the 
major result of this research was the finding of low birth 
weight being the primary triggering factor of stunting in 
children under two-years in Indonesia.  
 
Conclusions 
 
Nutrition, socioeconomic status, and a healthy environment 
are key to ensure children under two-years meet the 
recommended growth standards. Intervention to reduce 
childhood stunting needs to be multifactorial and include 
education about nutrition and a healthy environment 
regardless of socioeconomic status. 
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